SUMMARY The comneal response of a group of the affected eyes of prospective monocular aphakic wearers of contact lenses as compared with that of their normal fellow eyes was studied. The results show a reduced corneal sensitivity and endothelial cell density but identical centre corneal thickness and corneal oxygen uptake.
A recent investigation' has shown that the comea of the aphakic eye swells less than that of the normal fellow eye when fitted with identical hydrophilic lenses. This confirms previous clinical impressions and would suggest that a metabolic difference may exist between the corneas of the normal and the aphakic eye.
The present investigation was therefore devised to assess certain aspects of the basal corneal metabolism of a group of monocular aphakic patients, the fellow normal eye being used as the control.
Material and methods
Corneal physiology was investigated by means of 4 that the effect of surgical procedure on the comeal sensitivity varied widely. Even when the same surgical procedure was considered (here intracapsular extraction, which was encountered in the largest number of cases), a large variation in results was encountered, 51P0±54-5 mg/mm2 (range 13-0 to 200-0 mg/mm2). The percentage difference for each patient between the aphakic and control eye was + 152-9% ± 261-2% (range -23-9% to + 1085%) and showed that with one exception the aphakic eye was less sensitive than the control eye (Fig. 1) (Fig. 2) between -9-8% (thicker control eye) and +7-7% (thicker aphakic eye), with a mean value +0-72%+3-74%.
CORNEAL OXYGEN UPTAKE
The mean comeal oxygen uptake of both groups was identical: 2-77±0W39 102 (STP/CM2 h) (a range 1P89 The percentage difference was randomly distibuted from -41-3% to +104-4% (Fig. 3) , with a mean of +8-11±38*3%, which is not statistically significant.
ENDOTHELIAL CELL DENSITY
The mean endothelial cell density for the aphakic eyes was lower than for the phakic eyes: 2867±442 cells/mm2 vs. 3189±432 cells/mm2. Because of the large individual variations nonparametric statistics were used, the sign test being significant at the 1% level.
The % difference for each patient was -9-66%± 15-9%, (range=+5-6% to -5-5%), with a preo0. dominantly lower density for the aphakic eye (Fig. 4) .
Discussion
As expected, the corneal sensitivity of the aphakic eye is lower than for the fellow nonoperated eye. Millodot5 and Millodot and O'Leary' have shown a correlation between decreased corneal sensitivity and comeal oedema for normal patients. For our group of aphakic corneas the loss of sensitivity cannot be explained in terms of basal metabolic differences. When the C1T is plotted against the comeal oxygen uptake (an indication of the epithelial metabolism) (r= -0-28) and against corneal thickness (an indicator of the stromal metabolism) (r=-0-33) no correlation is detectable. This loss of sensitivity is due in our view to the cutting of the nerves supplying the cornea at surgery. Ruben7 suggests that with a 1800 limbal section the sensitivity recovers to a certain extent with time. Our data fail to show any correlation between the time elapsed since surgery and decreased CTlI (r= +0 17). However, only the central comeal sensitivity was measured, and most of the decrease in sensitivity present would be in the upper zones of the cornea. This does not mean that central recovery is not present, as other parameters may mask this trend: (a) most cases had undergone surgery only recently (within less than a year); (b) the surgical section was variable from one eye to the other. Only a longitudinal study can elucidate these points.
There is no difference in corneal thickness between the aphakic and phakic eyes. This would suggest that if a metabolic difference exists between the 2 groups it does not affect the basal metabolism. Such a finding is not surprising, as the mean endothelial cell loss is lower than 10%, and all corneas show a density superior to 2000 cells/mm2. Pathological comeas have been shown to maintain normal thickness and transparency with much lower density. 8 However, Holden et al.' and Guillon and Morris9 have shown that surgery has affected the corneal capability to respond to metabolic stress: under reduced level of oxygen the cornea of the aphakic eye swells less than in the fellow eye. Various hypotheses have been formulated to explain this phenomenon but so far with few data to support them: (a) Surgery has increased the endothelial permeability to lactic acid'"; (b) The removal of the crystalline lens has increased the availability of certain metabolites to the endothelium, and this would offset their lack at the corneal front surface. i l The corneal oxygen uptake, which is an indication of the epithelial metabolism, is unchanged, showing that the epithelium fully recovers postoperatively except in those instances where endothelial failure causes stromal oedema and secondary bullous changes. 3 Most of the monocular aphakes will need to be fitted with contact lenses to obtain single binocular vision, and several conclusions can be reached from this work. M&) The cornea of the aphakic eye remains less sensitive than the normal cornea. Hence these patients need to be closely monitored, as they will take longer to detect pain linked with corneal abrasion and/or infection. (b) Despite a basal metabolism similar to that of the nornal cornea, the cornea of the aphakic eye will respond better to stress entailed by the wearing of thick lenses with low oxygen transmissibility.
